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Figure 1. The location of the study area on true color composite of Landsat8 image acquired in March 2018
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Table 1. Geomorphometry parameters in this study (Wilson & Gallant, 2000; Moore et al., 1999)

Terrain Attributes* Symbol (Unit) Description Formula** Significance
Elevation E (m) Height above sea level DEM Climate, Vegetation
patterns
Slope gradient G (9 An angle between a tangent 2+ ¢ Flow velocit
Peg and a horizontal plane arctany’p” +q y
An angle clockwise from
Slope aspect AQ) north to a projection of an arctan (ﬂ) Flow direction,
external normal vector to a p Solar insulation
horizontal plane
A curvature of a principal Vrt—s
Minimal Curvature Crin (M) section with the lowest value (1+p2+q? Forms of the terrain
of curvature
Catchment area above a D8 flow Direction
2
Upslope Area UA, (m?) length of contour method Runoff volume
: Computed using specific SCA\™ sinG \" .
Sediment Transport STI catchment area (SCA) and <_22.13) . (—0.0896) Erosion and

Index

slope

deposition process

* All attributes are defined at a given point on the land surface

**r, 1,5, pand q are partial derivatives of the function
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Table 2. Descriptive statistics of physical and chemical properties of soil

Soil

C.v.

. Minimum  Maximum Mean Median S.D. Skewness  Kurtosis

properties (%)

Sand (%) 24 54 32.83 32 7.66 23 1.15 2.03
Silt (%) 24 54 41.67 41.50 7.38 18 -0.51 0.65
Clay (%) 8 60 26.50 25 12.25 46 1.04 2.09
Depth (cm) 12 150 89.28 100 49.38 55 -0.12 -1.34
Kava (PpPm) 80 650 278.06 240 154.31 55 1.57 2.45
Pava (PpmM) 12.53 25.06 16.31 15.66 3.38 20 1.61 2.54
pH 7.58 8.25 7.93 7.94 0.15 2 -0.12 1.34
EC(dS m?) 0.28 0.98 0.46 0.39 0.18 39 1.78 3.21

S.D. = Standard deviation, and C.V. = Coefficient of Variation
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Table 3. Difference between mean of Geomorphometry parameters in different spatial resolutions (Kruskal-
Wallis test)
Terrain Attributes Raster resolution (m)
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Table 4. Correlation coefficient of Spearman between sediment transportation index (STI) and Upland
area(UP) (n=18)

Raster resolution (m)

Terrain Attributes

10m 30m 60m 90m 120m
G 0.94** 0.95** 0.90** 0.91** 0.94**
UP 0.58* 0.42 0.34 -0.09 0.20

*Correlation is significant at the 0.05 level (2-tailed)

**Correlation is significant at the 0.01 level (2-tailed)
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Table 5. The best combination of selected parameters for prediction of soil properties at 5 DEM
resolutions (n=18),*0.05 , **0.01

Data Set Raster resolution (m)
Soil " Model 10m 30m 60m 90m 120m
properties
sand Attributes  Crin , UP*L STl Chin, BP G N G N G N
RZq 0.59 0.53 0.43 0.54 0.46
AlCc 45.45 49.18 46.42 42.54 45.50
Silt Attributes  Cpin, UP, STl Cpin , UP G G G
R 0.50" 0.41™ 0.35™ 0.46™ 0.33"
AlCc 45.24 49.23 48.85 45.72 49.54
Attributes  Cpin , UP , STI Crin Crin , UP G G
Clay RZqdj 0.58™ 0.07" 0.24" 0.15" 0.14"
AlCc 45.81 55.31 53.92 53.71 54.04
Attributes D,G D, Cnin D,A D D
K R 0.37" 0.31" 0.35 0.20 0.20
AlCc 47.42 52.23 51.15 52.72 52.70
Attributes D,G s?f ,AU'P D, Cmin,STI D, Cnin, STI D,G
Depth Ry 0.58™ 0.80™ 0.72™ 0.76™ 0.64™
AlCc 43.13 35.78 38.53 35.80 40.41
Attributes D, Cuin D D,G, Cuin, STI D D,A, Cuin, STI
EC R%q 0.39™ 0.18" 0.53™ 0.17" 0.49
AlCc 49.82 53.14 51.25 53.21 52.62
Attributes G G ) Chin Chin f STI STI G y Chin ) STI
P R2q 0.13" 0.52™ 0.31" 0.06" 0.58™
AlCc 54.19 45.49 52.30 55.49 45.73
Attributes G,D Crin, D D, STI D, STI D, A, Cuin
pH R%aq 0.33" 0.42" 0.37" 0.40™ 0.67"
AlCc 51.55 49.19 50.61 49.41 41.33
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Effects of Digital Elevation Model (DEM) Spatial Resolution on Soil
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The most important factors which are effective for landscape analysis is spatial resolution of digital
elevation model (DEM). In this study, the effect of spatial resolution on soil parameters and modeling
of soil properties have studied. For this research 6 parameters including (height, slope gradient, slope
aspect, minimal curvature, upland area and sediment transportation index) from 5 different spatial
resolutions (10, 30 (base), 60, 90 and 120) have originated and for modeling of soil properties (soil
texture, K, P, EC, pH and soil depth) have used. The differences between mean of each parameter of
spatial resolutions accomplished using Kruskal-Wallis test and multi linear regression, then the best
model in each spatial resolution was selected based on AICc index. Our results depicted that with
coarser DEM, the mean of slope gradient (G), sediment transportation index (STI) and the minimum
curvature (Cmin) were decreased whereas the mean and minimum of upslope area (UP) was
enhanced. Statistical indices of height showed the low sensivity to spatial resolution variations.
Changes of mean and maximum slope aspect in different spatial resolutions have no regular trend.
Only minimum curvature and upland area have significant difference relating to different spatial
resolutions. With changes of DEM spatial resolution, the best combination of parameters for
modeling of soil properties and AICc and R?adj will be change. Finally, our results illustrated that
for an area with high variability of geomorphic conditions, there is no capability to use only one
specific resolution for all soil properties.

Keywords: Sediment transportation index (STI), Geomorphometry, DEM, AICc, optimized spatial
resolution
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